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This paper presents a synthesis of the key ideas and issues emerging from the formal

presentations and ample panel discussions that took place at the conference. The unusual

and somewhat provocative title of the conference was designed to attract diverse views

on global climate change, and it succeeded at this.

Among the most lively discussions were those debating a new theory that Cosmic Ray

production of cloud droplet-forming nuclei may have played a major role in changing

climate during the 204 century. The sun's output of particles (the solar wind) has more

than doubled since the 1880's. The solar wind strongly affects how many cosmic rays

enter the atmosphere. Cosmic rays are able to electrically charge certain gasses which

makes them more easily clump together to form particles on which cloud droplets can

form. The more cloud droplets there are in a volume of cloud, the more sunlight it can

reflect, so the theory is that the highly variable solar wind could be indirectly affecting

how much sunlight reaches the earth's surface.

Several other topics raised quite a bit of interest. Discussions about the ability of climate

models to successfully project future climate demonstrated a polarization between model

defenders and those who suggest that model parameterizations of clouds and otherkey

climate sensitive processes are not yet good enough to trust. Conference attendees were

united in their predictions that our present warm inter-glacial climate will last unusually

long compared to any interglacial in the past million years. This is because of an unusual

combination of Earth's orbital forcing parameters which are widely accepted as the

primary drivers of climate change on 10,000 to 1,000,000 year time scales.
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1. INTRODUCTION

The First International Conference on Global Warming and the Next Ice Age was

convened in Halifax, Nova Scotia, August 19-24, 2001. The conference program began

each day with a 30 minute live classical music performances of truly international quality

before the beginning business. Ample time for panel discussions was also scheduled.

The general public was invited to attend and participate in a special evening panel session

on the last day of the conference.

The unusual and somewhat provocative title of the conference was designed to attract

diverse views on global climate change. This summary attempts to accurately reflect the

tone and flavor of the lively discussions which resulted. Presentations ranged from

factors forcing current climate to those in effect across the span of time from the

Proterozoic "snowball Earth" epoch (Greg Jenkins [note: names of presenters appear

herein as their contributions are mentioned]) to 50,000 years in the future. Although, as

should be expected, attendees at the conference arrived with opinions on some of the

controversial issues regarding climate change, and no-one openly admitted to a

"conversion" from their initial point of view, the interdisciplinary nature of the formal

presentations, poster discussions, panels, and abundant informal discourse helped to place

the attendees' personal perspectives into a broader, more diversified context.



2. MOTIVATION AND PURPOSE OF THE CONFERENCE

More than most scientific conferences, this conference kept a focus on the framework, or

context within which the presentations of fact and the speculations about climate change

are set. The intent of the conference was to provide a broad and diverse sampling of the

differing human and scientific perspectives that make up that context. As in the fable of

the six blind men attempting to describe an elephant, climate scientists immersed in their

own familiar discipline may be more likely to reach skewed conclusions.

Broadening one's perspective, almost by definition, is enlightening. Consider, as a prime

example, one of the central subjects of discussion: the global surface temperature trend

and its time scale. If one examines the instrumental record, or subsets thereof, one set of

conclusions might be drawn. Looking at successively longer records (from proxy

information), several very different perspectives emerge.

Global climate has clearly warmed over the period of instrumental record, though there

have been notable pauses in the trend, such as that in the 1940's and 1950's. Some

regions of the world have not yet returned to the warmth of 1940 (Fred Singer), and other

multi-decadal regional trends may not be statistically significant due to high natural

variability and/or high autocorrelation (Betsy Weatherhead). The beginning of the

instrumental record coincides with the end of the Maunder minimum in sun spots, and

with a variety of major climate pattern changes. These include the lengthening of the

time scale of the North Atlantic Oscillation (NAO, Victoria Slonosky), the apparent



"turning on" of the Pacific Decadal Oscillation (PDO, Ze'ev Gedalof), and a surprisingly

abrupt, strong warming of the surface and bottom waters off Nova Scotia (Lloyd

Keigwin). More generally, the beginning of the instrumental record coincides with the

emergence from the "Little Ice Age". The latter is very evident in Canadian borehole

temperature data (Hugo Beltrami) though not detectable in Tibetan glacier data (Lonnie

Thompson). The influence of significant (presumably) natural change on the early

measured temperature record leads to a potential risk of exaggerating the significance of

the instrumental warming.

Moving to longer time scales, a widely discussed reconstruction of global temperature

during the past millennium, the so called "hockey stick" (Mann et al.; 1998), received

much attention at the conference (e.g. Dave Anderson). Framing climate in this

particular temporal perspective suggests that there has been a highly anomalous

temperature trend during the most recent century. Yet if one were to concede that the

Mann et al. reconstruction is accurate, and that human influence caused all of the change

seen in the past century, that change has still fallen short of returning Earth to the warmth

of the climate optimum 5000 years ago (ya). And it is totally dwarfed by the natural

warming since the Last Glacial Maximum (LGM) about 18,000ya. Further, the global

surface temperature at the LGM was arguably the coldest the planet has seen in at least

100 million years (see for example Zachos et al., 2001). Which time scale is most

relevant to the living Earth System is purely a matter of perspective.
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Perspective,however,hasmanymoredimensions.Onequestionfrequentlyraisedatthe

conferencewas: Is globalwarminggoodor bad?Debateon theimpactof recent

warmingonNovaScotiafoundonecamparguingthatlocalagriculturewould

significantlybenefitfrom presenttrends.This wascontrastedwith theperspectivefrom

otherpartsof theworld wherechangeis likely to causeharm(suchaslow-lying

Bangladesh),andwith theargumentthatunnaturallyrapidclimatechangecouldbe

traumaticfor localnaturalecosystems.

Suchdiscussionsevokedsomeover-ridingquestions:Are governments,which existto

protecttheir constituentsfrom traumaticchangeandextremes,attemptingto actto

unnaturallypreserveastaticpresentclimateto thelong-termdetrimentof natural

evolutionary/revolutionarychange(raisedby theauthorsin informaldiscussion)?And

howimportantis climatechangeto humanitytodaycomparedto rapidsocioeconomic

change(raisedin paneldiscussion)?Arguablythe iceagecyclesof thepastmillion

years,with frequent,rapid globaltemperatureswingsof up to 10K(often5K duringthe

spanof ahumanlifetime) mayhavehelpedto acceleratetheemergenceof human

intelligence.However,duringtheHolocene,climateswingshavebeenrelatively

moderate,andextremesocioeconomicswings(exponentialpopulationgrowth,war,

depression,thegreenrevolutionandtheexplosionin technology)havehadafar greater

impactonhumanqualityof life thanclimate.

Deepin the individual humanpsyche,thereexistsis areadilydemonstratedpreference

for theunusualoverthemundane.This is thereasonwhy acompetentscientificreport



predictingtraumaticconsequencesof climatechangeattractsmoreattentionthanan

equallycompetentreportconcludingthatchangewill beminor,or will havelittle impact,

or thattheoutcomesaresubstantiallyuncertain(PetrChylek). This aspectof human

perspectiveis aspertinentnowasit wasaquartercenturyagowhenaNationalResearch

Councilreport(USC-GARP,1975)predicted:"... a finite possibilitythat aserious

worldwidecoolingcouldbefall theEarthwithin thenext 100years"(JohnChristy). It

wastheintentof thisconferenceto provideanequalopportunityfor exposureto all the

diversecompetentviewson thecontrastingissuesof rapidhuman-inducedglobal

warmingandthethreatof suddenonsetof afuture iceage.

3. SYNTHESIS OF SOME SPECIFIC CONFERENCE HIGHLIGHTS

This section summarizes most of the specific discussions which took place in Halifax.

The emphasis is more on a synthesis of ideas combining individual presentations and the

panel discussions. An attempt is made to identify connections between research results

that were not previously connected. We apologize in advance to any of the participants

whose contribution may have been under-recognized herein. A complete conference

preprint volume is available (see

http://www.mscs.dal.ca/HalifaxClimateConference/pr°ceedings'html)"

This section is divided into a number of subsections headed by a deliberately provocative

question.
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1. Was solar forcing the primary driver of 20 th century climate?

This hot current debate was represented by a number of talks on solar direct and indirect

effects. In one, the possible solar influence was examined on a purely statistical basis

using widely accepted global data sets for solar radiation and tropospheric temperature.

The solar variability signal is required to produce a high (R2=0.92) correlation between a

four-variable multiple regression predictor and the observed temperature. Results

showed a positive feedback mechanism must be invoked because the solar influence is

roughly double that which direct irradiance changes would cause (David Douglas). A

GCM modeling experiment using essentially the same four variables, which were

sequentially added to a 20 th century simulation, showed a 0.51K per century solar

influence on surface temperature for the period 1900-1940 (Tony Broccoli). The GCM

did not include any potential positive feedback mechanisms for the solar effect.

Of the three potential causal solar influences identified (direct, ultraviolet enhanced by

ozone feedbacks, and solar wind variations) the latter sparked the greatest discussion.

The strength of the solar wind is inversely proportional to the ability of the Earth's

magnetic field to deflect cosmic rays. Cosmic rays ionize the upper atmosphere and,

importantly, affect the isotope abundance of 14C, which is preserved in tree rings, among

other places (Paul Damon). Two circumstantial arguments for the importance of the

cosmic ray effect on climate exist. First is the excellent correlation, being found in

millenial scale proxies with annual resolution, between 14C and the temperature proxy

6180 (Hodell et al, 2001; Neff et al., 2001) (Paul Damon), although this could also



partially be the result of ozone/ultraviolet variations. The second is the high correlation

between cosmic ray flux and satellite measured cloud amount (Svensmark and Friis-

Christensen, 1997; Marsh and Svensmark, 2000). A notable result from these latter

studies was that only low cloud amounts are responsible for the correlation (Wayne

Evans, Pal Brekke).

The connection between cosmic ray flux and the formation of condensation nuclei in low

cloud is the subject of considerable active study. A proposal has been submitted to use

the CERN accelerator to study the processes.

Recent published modeling evidence (Yu and Turco, 2000, Yu 2002) hypothesizes that a

process of ion-ion recombination can effectively form aerosols, especially at low

altitudes. If further research confirms these results, then the much-discussed "first"

aerosol indirect effect (pollution increases cloud albedo: Houghton et al., 2001) would

then be the direct agent for the solar wind-induced cooling. Marine and Arctic

stratocumuli, in particular, cover wide areas where middle and high cloud cover is often

absent. Dust, pollution and other condensation nuclei are rarely abundant in these

environments, as evidenced by the fact that ship tracks are readily apparent as bright

tracks in marine stratocumulus, even in today's polluted world (Ulrike Lohman). The

primary source of condensation nuclei are very large salt spray-derived particles which

lead to few and large cloud droplets per unit of available condensate (Gerard Jennings).

As a result, seeding with any further condensation nuclei presents a large potential to

increase the albedo of these clouds.



Sincetemperaturechangesinducedby anincreaseor decreaseof low cloudaffectonly

the layersnearthesurface,thecosmicray seedingeffectholdsthepotentialfor

explainingthedifferencebetweenobservedsurfacewarmingtrendsandthemuchweaker

trendsin themiddleanduppertroposphere.Modelswhich attributethesurfacewarming

to greenhousegasincreasesinvariablyalsowarm themiddleanduppertropospheretoo

much.

2. How might predicted future solar variations affect climate?

The consensus from the experts at the conference is that solar activity will diminish,

driven by retreat of 80 and 200 year solar cycle periodicities from their current peaks,

perhaps to another Maunder-like sunspot and solar wind minimum within the next

centurY (Theodore Landscheidt, M. R. Morgan). If true, the divergence between

greenhouse gas induced warming and solar-influenced cooling should provide a

fortuitous test of their relative roles in climate in the near future.

By 1500 years in the future the indication is that solar cycles would return the climate to

Holocene altithermal conditions. The purely solar cycle driven interglacial is predicted to

last about 20,000 years (Charles Perry). This prediction reinforces the prediction of a

long interglacial based on Earth's orbital parameters (see subsection 4 below).
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3. Is the IPCC report fair to all competent science perspectives?

As would be expected, discussion often turned to the new IPCC Third Assessment Report

(hereafter TAR; Houghton et al, 2001). The report was both derided and vigorously

defended. It is clearly the seminal work on the topic of global warming, and should be

read critically by all interested parties. However, the de facto "flagship" figure from the

report, that depicting the direct radiative forcing impacts, was reviewed by several

speakers. As the single most prominent image emerging from the technical results of

IPCC, it was repeatedly concluded that this figure lacks the necessary breadth and

generality.

The strict focus on direct radiative forcing can be quite misleading. The omission of

radiative forcing caused by major feedbacks (water vapor and clouds) leaves an

impression of certainty which belies the more detailed content of the report. The same

can be said for the omission of selective forcings (though not all) which are poorly

understood, notably the solar forcing from ultraviolet and its ozone feedback, the

hypothesized solar wind/cosmic ray effects and the indirect land-use change effects

(changes in vegetation due to temperature and precipitation changes).

4. Will we be able to prevent the onset of the next ice age?
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Theclimatecommunityhasbecomequite unitedin its acceptanceof orbital forcing

(precession,obliquity andeccentricity)asasignificantfactoraffectingglobalclimateon

timescalesof 10,000yearsandlonger. At theconference,modelingevidencesuggested

thattheNAO maybesubstantiallyresponsiveto orbital forcing- providingthekernelof

a possiblepositivefeedbackmechanismdrivenby orbitalchanges(Amy Clement,Alex

Hall). Thefrequencyof E1Nifio eventsmayalsorespondto orbital forcing accordingto

modelevidence.E1Nifio eventscorrelatewith high latitudeautumncoolingin present

dayclimate. Evidencefrom theendof theEemianinterglacialsuggeststhattropical

warmingcoincidedwith theonsetof high latitudeglaciation(GeorgeKukla). The

warmingof thetropicsis hypothesizedto increasehigh latitudesnowaccumulation.

Howeverorbitalchangesoverthenext 130,000yearsareveryunusual,with some

similaritiesto 400,000ya.Thustheconsensusconclusionis thattheonsetof thenext

potentialice ageis quitea longtimeaway,mostlikely 30-40kyor more. Several

presentationswhichtoucheduponthis subjectdiscussedthefutureorbital parameters

whichclearlyshowthatweareattheconclusionof a400kyr.eccentricitycycle. Every

400kytheeccentricityof Earth'sorbit decreasesto nearzero. Sincetheprecessionsignal

is modulatedby eccentricity,therewill beno strongvariationsin summerhigh latitude

insolationoverthecomingseveral-19ky precessioncycles. At the sametime, for

unrelatedreasons,wearehavingaminimumin theamplitudeof the obliquity cycle. This

combinationisexceedinglyrare,havingnocounterpartin thepastmillion years.The

phasingof astrongeccentricity/precession-forcedminimumwith anobliquity minimum

appearsto beaprerequisitefor glacialonset(i.e.nucleationof widespreadNorth
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Americanicesheets).

(Dick Peltier).

This wasthecircumstance115kyaat theendof thelast interglacial

Modelsimulationsof thesensitivityof icesheetnucleationto theconcentrationof carbon

dioxidewerealsopresented.It wasreportedthatcurrenticecapswould remainstable

until CO2roughlytripledfrom pre-industrialvalues. At suchhighlevels,themodelled

Greenlandicecapmeltedanddid not re-nucleateuntil afterabout30ky into thefuture

(AndreBerger).

5. How well-equipped are climate models to perform detection and attribution

tests?

Speakers repeatedly criticized the model results which are the basis for the IPCC

projections. Though outnumbered substantially, the modelers present provided evidence

of substantial model successes, and gave an excellent and well-informed balance to these

discussions (Tony Broccoli, Alex Hall, Reindert Haarsma). Models are, of course, the

best laboratory available to produce detailed long period climate "data sets" (Robert

Jacob), to examine complex process interactions (Ning Zeng), and to deduce cause and

effect (Jim Hurrell). Model critics objected to the degree of faith that modelers place in

their process parameterizations, particularly those related to cloud and precipitation.

Other poorly modeled processes include dust generation (Glen Lesins), near surface

inversion strength under very stable conditions (Pete Wetzel) and (possibly related)

Arctic temperature and precipitation (Mark Serreze, Alexandre Gagnon).
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The generalimpressionemergingfrom thediscussionis that, althoughmodelsareclearly

thebesttool to evaluatecauseandeffect,muchmorework is requiredto remove

remainingdoubt. IPCCTAR reportsthatmodelswhichtestadditionalsourcesof

variability beyondthehandfulof relativelywell understoodforcingscurrentlyincludedin

thedetectionandattributiontests,encounterthe"degeneration"problem: that multiple

combinationsof differentforcingscanproducetheobservedtemperaturetrendsequally

well. Until asingleforcing combinationcanclearlyemergefrom thesemorerobustand

inclusivetests(someof whichmayhaveto bepreliminaryuntil physicalmechanismsare

betterunderstood),theviewsof doubtersandskepticsmustcontinueto begivendue

consideration.

6. Are Greenland glaciers and the Arctic sea ice melting away?

Observations of Arctic sea ice extent show a statistically significant loss in extent from

1979 to 1997 (Mark Serreze). Monthly anomaly plots show he bulk of the loss occurring

in late summer. Thus there has been a dramatic increase in warm season melt. Yet there

has actually been a slight gain in ice extent in January. This remarkable cold season

rebound in ice extent implies the need for an intensified cooling in autumn and early

winter, and is consistent with observations of a stability-selective Arctic cooling

mechanism which dominates fall and early winter weather patterns (Pete Wetzel). The

underlying stability changes which actuate the cooling mechanism may be related to the

intensification of E1 Nifio cycles (see subsection 4 above).
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An observationalstudyrecentlypublishedconcludesthattheGreenlandicecapis

melting(seeKrabill et al., 2000; alsoThomas,2001). Conferenceattendeesnotedthat

thetwo overflightsof Greenlandthatproducedthisresult,happened,by unfortunate

circumstance,to immediatelyfollow thePinatuboeruptioncooling(thefirst overflight:

1993-4)andthegloballywarmestyearin the instrumentalrecord(thesecondoverflight:

1998-9).It wouldbeexpectedthatanytrendbasedsolelyonthesetwo sampleswouldbe

highly unrepresentativeof thegenerallongterm icebalance(PetrChylek).

Along verysimilar lines,it wasreportedthatby unfortunatecircumstance,seaice

thicknessmeasurementsweremadeby submarineswhich cruisedapatternwhich

seriouslyskewedtheresult. Whenthesamplingbiasesarecorrected,muchlessoverall

Arctic seaicechangeis detectedthanhasbeenreported(GregHolloway).

7. Which comes first, COs change or temperature change?

The consensus of this conference was that this question is unresolved. The carbon cycle

is strongly linked to the water cycle which wields much more variability in mass

exchange, which is a more important greenhouse gas, but which also exhibits a very

strong dependence on temperature fluctuations (Bill Gray). On geologic time scales,

Carbon and temperature seem less well linked than they are in the past million years or so

(Jan Veizer).
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8. Do clouds produce a negative feedback response to greenhouse warming?

Perhaps the holy grail of the climate change issue is the question of cloud feedbacks.

• Arguments were presented at the conference (Bill Gray) that increased surface warming

strengthens convective overturning. Because convective updrafts are intense and

localized, the subsidence branch of this overturning involves much more total horizontal

area. Much of this area contains stratiform cloud "debris", primarily in convective anvil

outflow. If the overturning is strengthened, there may be more anvil debris produced

(assuming cloud microphysics responds neutrally to the change), but this debris would be

subject to more rapid dissipation. Dissipation of layered middle and high clouds

produces a weak positive feedback to solar warming of the surface, but a strong negative

feedback involving more radiative heat loss to space. Counter-arguments were presented

using observations in the tropical Pacific which suggest that the added water vapor due to

a warmer surface appears to produce a weak but positive feedback to the net cloud

radiation effects when all clouds are considered, not just the layered high clouds (Qiang

Fu).

Convective updrafts have such small horizontal scales, and stratiform layer clouds have

such narrow vertical scales that neither are adequately modeled, even in local scale

numerical models. A considerable contingent at the conference felt that the cloud

parameterizations used by GCM's may be inadequate to properly simulate these

feedbacks. Few if any models are able to reproduce the difference between surface
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warming trends and the relative lack of warming observed by satellites and radiosondes

in the middle troposphere over the last 22 years (John Christy).

Observational and modeling evidence for the cause of the observed reduction of incident

solar radiation at the surface in the USA contain a large residual which would require low

cloud reflection to have increased during the period 1961-1990 (Beate Liepert). Since

low cloud cools climate, this provides circumstantial evidence for a negative feedback

response due to low clouds.

9. Will continued global warming cause sea level to fall?

Present evidence indicates that the cause of recent rise in sea level is a complex mix of

thermal expansion, geostatic rebound from the last glacial, and an uncertain amount of

glacial melt contribution. The mass balance of the Antarctic ice cap has been found to be

positive, due to increased precipitation (Ellen Thompson). Although many mountain and

low latitude glaciers are rapidly losing mass (Lonnie Thompson, Arthur Greene), and

southern Greenland may possibly be losing mass as well, Antarctic snow is far from

producing any snowmelt runoff at all, even at sea level (Hardy Granberg). The total mass

balance loss involved in smaller glaciers may be dwarfed by Antarctica's gain.
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10. Has global warming produced fewer extremes in weather?

One of the strongest conclusions about surface temperature trends is that the diurnal

temperature range has decreased. There is little or no evidence to suggest precipitation

extremes have increased, nor have tropical cyclone frequency or intensity. There is some

evidence to suggest a decrease in intra-annual and intra-monthly temperature variability

(Russell Vose). In the period 1946-1995, nearly all the observed positive temperature

trends in the cold half-year occurred in areas dominated by anticyclones (Siberia and

Western North America), wherein the minimum temperatures warmed about twice as

much as the maxima (Pat Michaels). This moderation in the diurnal range during times

of the coldest yearly temperatures is not likely to have a great effect on the ecosystem,

which is virtually dormant during the cold half of the year.

11. Will climate warming trigger a sudden catastrophic cold climate shift?

It has been theorized that melting of Greenland glaciers combined with an intensified

high latitude hydrologic cycle could freshen ocean surface waters enough to trigger a shut

down in the North Atlantic thermohaline circulation, which sustains the moderate climate

of Europe in particular. Climate model simulations have shown that this shift can occur

almost at random, caused by surprisingly small natural variability in weather patterns

(Alex Hall). Work with a coupled ocean-atmosphere model which simulated the last

(Eemian) glacial onset demonstrated that a change in the thermohaline circulation is

required to nucleate glaciers (Miriam Khodri). Northern European precipitation has
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increased significantly during the 20 _ century (Raino Heino), however observational

evidence from the oceans suggest that, although there has been considerable recent

change in the detail of the North Atlantic ocean structure, there is just not enough

observational evidence yet to indicate that a collapse is beginning (Allyn Clarke).

4. CONCLUSION

During the concluding panel discussion, two suggestions were proposed by the

organizers. These are applicable to all inhabitants of the Earth, including the policy

makers, and provide an agenda for current action, even in the face of remaining

uncertainty in global change science:

First, regardless of what the main cause of current climate change may be, we all thrive

on clean air and clean water. Therefore, we should invest in the development of

renewable energy resources, and we should reduce wasteful consumption of energy and

frivolous industrial products. We must preserve a clean environment and save natural

resources for future generations. This we do because it is wise, because it is right, and

because we are obligated to leave our descendants a habitable planet. It should not be

necessary to resort to exaggerated predictions of apocalypse to motivate mankind to

avoid soiling his own nest. Such predictions, if/when proven wrong could produce a

counterproductive backlash.
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Second,anyreductionin thegreenhousegasemissionby industrialnationswill notby

itself beaneffectivetool in producingasustainableenvironment,unlessit is coupled

with thestabilizationof thepopulationandtheraisingof living standardsof all

developingcountries.Becausesocio-economicchangecanamplify theeffectof small

climateshifts, or canoccurindependentof climatefactors,andbecauseit canbefar

moresuddenandtraumaticthanmostgeophysicaleventsaffectinghumanity,thewealth

of industrializednationswouldbewell spentimprovingthequalityof life for their

underdevelopedneighbors.

Humannaturecausesusto gravitateto theunusual.Theauthorspositthattwo scientific

reports,equallycompetent,oneof which reportsthepossibilitythata startlingclimate

changeisoccurring,andonewhichreportsthatcurrentclimatechangeis unimportant,or

thatinconclusiveresultsrequirefurtherstudy,will not begivenequalrepresentationin

thepopularmedia. Sinceall knownscientistsarehuman,andareoftenconsumersof

popularmediareports,their ability to retainimpartialityon asubjectwhich is as

importantasglobalwarming,is severelytesteddaily.

Theconferenceprovidedanexcellentopportunityfor exchangeof diverseviewsand

interpretationsof currentsocialandscientificissueswithin aframeworkof cuttingedge

sciencepresentations.We hopethis experiencewill beamplifiedwhentheSecond

InternationalConferenceonGlobalWarmingandtheNext Ice Ageconvenes.The

secondconferenceis now plannedfor August2005in SantaFe,New Mexico.
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